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IMAGE INPUT /OUTPUT CONTROL APPARATUS, IMAGE PROCESSING 
APPARATUS , IMAGE PROCESSING METHOD , DATA COMMUNICATION 
APPARATUS, AND DATA COMMUNICATION METHOD 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an image 
input /output apparatus, an image processing apparatus, 
an image processing method, a data communication 
apparatus and a data communication method which perform 
a predetermined image process for image data. 
Related Background Art 

A digital multifunctional machine which includes 
various functions such as a scanner function, a printer 
function, a copying machine function, a network 
function and the like has been known, and in such the 
digital multifunctional machine, functional operations 
are generally controlled by an image input /output 
control apparatus called a controller. 

In recent years, according as the digital 
multifunctional machine becomes sophisticated, an image 
input /output control apparatus capable of effectively 
processing a large amount of data is desired, and a 
controller for a multifunctional apparatus structured 
on a single semiconductor substrate as shown in 
Japanese Patent Application (Laid-Open) No. 11-45225 is 
proposed. Besides, a controller for a multifunctional 



f 



- 2 - 



apparatus structured so that plural image processing 
units are connected to a single shared bus represented 
by a PCI (peripheral component interconnect) bus is 
proposed. 

5 However, if it tries to add or change a processing 

function when processing capability is insufficient, 
P~ since the above controller of the multifunctional 

1% apparatus includes an image processing unit, a system 

j=j control unit and the like on the single semiconductor 

io substrate, there is a problem that such a structure can 

g not be easily changed. 

B 

Further, even if the controller includes the PCI 
CS bus, such the controller has the structure that image 

fjj data is sent in the shared bus. Therefore, even if the 

15 number of processing units increases to increase the 
processing capability, there is a problem that system 
performance is limited by the single shared bus. 

In such a case, it is possible to provide a high 
bus control function so that the system performance is 
20 not limited. However, there is a problem that the 
number of structural parts increases, and thus the 
price of the apparatus becomes expensive as a whole. 

Further, for example, in a case where a scanning 
operation and a printing operation are simultaneously 
2 5 performed, even if the apparatus includes plural image 
processing units, there is a problem that the processes 
concentrate on the one image processing unit and thus 



the competition for the image processing unit may 
occur . 

Further, a technique to packet image data and then 
process a generated packet for improving efficiency of 
process, reducing memories, and the like is proposed. 
In general, when packet image data is transmitted, 
information representing the data length is written on 
the packet header, whereby the packet is transmitted 
among various units after the packet length was 
established . 

However, in such a case where the packet image 
data is transmitted after the data was compressed, 
since the packet length is not established if the data 
compression does not end, it is necessary to transmit 
the packet image data after the compression ended. 
That is, a buffer for storing the packet image data 
before it is transmitted is necessary. Here, it is 
generally difficult to predict the data capacity after 
the data was compressed, and there is a possibility 
that the data capacity after the data compression 
becomes larger than the original data capacity. If so, 
since it is necessary to secure the capacity of the 
buffer to have sufficient room, a remarkably large 
capacity might become necessary when the maximum 
capacity of the image data included in the image data 
packet to be processed is large. 
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SUMMARY OF THE INVENTION 

The present invention is to solve the above - 
described problems, and an object thereof is to provide 
an image input /output control apparatus of which the 
5 structure can be easily changed and which can reduce a 
decrease in processing speed due to the competition for 
buses without increasing the number of parts necessary 
for bus control or the like. 

As one means to achieve the above object, the 
10 present invention provides an image input/output 

control apparatus for performing input/output of image 
data with an external apparatus, comprising; 

a control means for controlling the input /output 
of the image data with the external apparatus; 
15 plural image processing means for performing 

predetermined image processes to the image data; and 

plural data transfer means for connecting each of 
the plural image processing means and the control means 
like a ring and performing data transfer, 
20 wherein each of the plural image processing means 

and the control means are composed respectively on 
different units. 

Another object of the present invention is to 
provide an image processing apparatus and an image 
25 processing method in the image processing apparatus, 
which can easily control image processes in plural 
image processing units even in case of parallel 
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processes or the like. 

As one means to achieve the above object, the 
present invention provides an image processing 
apparatus comprising: 
5 plural image processing means for performing 

predetermined image processes to image data; 

5== 

Q a first generation means for generating a command 

Lit 

Iff packet in which a header including discrimination 

EH 

Cl information to discriminate to which of the plural 

As--?;. 

2 10 image processing means processing setting should be 

jL performed is added to command data including processing 

f" 5 information to perform the processing setting for the 

Wf plural image processing means; 

tu a packet transfer means for connecting each of the 

15 plural image processing means and the first generation 
means and performing packet transfer, 

wherein the plural image processing means analyze 
the header of the input command packet and control the 
process concerning the input command packet on the 
20 basis of the discrimination information described on 
the header. 

Still another object of the present invention is 
to provide an image input /output apparatus and an image 
processing method in the image input /output apparatus, 
25 which can perform image input and output operations 
using an image memory without any competition for an 
image processing unit and a bus. 
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As one means to achieve the above object, the 
present invention provides an image input/ output 
control apparatus comprising: 

a control means , connected to a memory for storing 
5 image data, for controlling input/output of the image 
data performed with an external apparatus ; 

a first image processing means, connected to an 
image output apparatus, for performing a predetermined 
image process to image data to be output by the image 
10 output apparatus, on the basis of processing setting 
information sent from the control means; 

a second image processing means, connected to an 
image input apparatus , for performing a predetermined 
image process to image data input by the image input 
15 apparatus, on the basis of the processing setting 
information sent from the control means; and 

a data transfer means for establishing ring-like 
connection between the control means and the first 
image processing means, between the first image 
20 processing means and the second image processing means, 
and between the second image processing means and the 
control means, and unidirectionally transferring the 
setting processing information and the image data. 

Still another object of the present invention is 
25 to provide an image input /output apparatus and an image 
processing method in the image input/output apparatus, 
which can perform image input and output operations and 



image conversion using an image memory without any 
competition for an image processing unit and a bus. 

As one means to achieve the above object, the 
present invention provides an image input/output 
control apparatus comprising: 

a control means, connected to a memory for storing 
image data, for controlling input /output of the image 
data performed with an external apparatus; 

a first image processing means, connected to an 
image output apparatus, for performing a predetermined 
image process to image data to be output by the image 
output apparatus, on the basis of processing setting 
information sent from the control means; 

a second image processing means, connected to an 
image input apparatus, for performing a predetermined 
image process to image data input by the image input 
apparatus, on the basis of the processing setting 
information sent from the control means ; 

a third image processing means for performing a 
predetermined conversion process to the input image 
data on the basis of the processing setting information 
sent from the control means; and 

a data transfer means for establishing ring- like 
connection between the control means and the first 
image processing means, between the first image 
processing means and the second image processing means, 
between the second image processing means and the third 
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image processing means and between the third image 
processing means and the control means , and 
unidirectionally transferring the setting processing 
information and the image data. 
5 Still another object of the present invention is 

to provide a data communication apparatus and a data 
p communication method., which can transmit a data packet 

Hi before header information is established and thus can 

o 

%l decrease a buffer capacity used to temporarily store 

££ 10 image data on a transmission side. 

^ As one means to achieve the above object, the 

f? present invention provides a data communication 

Jff apparatus which performs transmission/reception of a 

' f J data packet composed of image data and a header 

15 including information concerning the image data, the 
apparatus comprising: 

transmission means for transmitting the data 
packet ; and 

reception means for receiving the data packet 
20 transmitted by the transmission means, 

wherein the transmission means transmits, after 
transmitting the data packet, a footer including the 
same information as that of the header of the 
transmitted data packet , and 
25 the reception means updates the information of the 

header on the basis of the received footer. 

Still another object of the present invention is 



to provide a data communication apparatus and a data 
communication method, which can update header 
information stored in a memory device at a transmission 
destination and thus can decrease a buffer capacity 
used to temporarily store image data on a transmission 
side . 

As one means to achieve the above object, the 
present invention provides a data communication 
apparatus which transmits a data packet composed of 
image data and a header including information 
concerning the image data to a predetermined memory, 
the apparatus comprising: 

a transmission means for transmitting the data 
packet to the predetermined memory; and 

a notification means for notifying the 
predetermined memory whether or not the transmission 
means transmits a footer, 

wherein, in a case where the content of the header 
is not yet determined when the data packet is 
transmitted by the transmission means, the notification 
means notifies the memory that the image data 
transmission ends when the last image data is 
transmitted, and 

the transmission means transmits, after the 
notification by the notification means ended, the 
footer including information to update the information 
of the header stored in the predetermined memory. 
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Still another object of the present invention is 
to provide a data communication apparatus and a data 
communication method, in which header transmission need 
not be waited for until compression of a data packet 
ends and which can thus decrease a buffer capacity used 
to temporarily store image data on a transmission side. 

As one means to achieve the above object, the 
present invention provides a data communication 
apparatus which can communicate with plural image 
processing apparatuses performing image processes of a 
data packet composed of image data and a header 
including information concerning the image data, and 
performs communication using the data packet among the 
plural image processing apparatuses, the data 
communication apparatus comprising: 

transfer means for transferring the data packet 
from the image processing apparatus on a transmission 
side to the image processing apparatus on a reception 
side; and 

setting means for setting either a compression 
mode or a non-compression mode to the image processing 
apparatus on the transmission side, 

wherein, in a case where the compression mode is 
set to the image processing apparatus on the 
transmission side by the setting means, the transfer 
means transfers information representing transmission 
of a footer to the image processing apparatus on the 
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reception side, and, after transmitting the data 
packet, transfers the footer including information to 
update the information of the header transferred to the 
image processing apparatus on the reception side. 
5 Still another object of the present invention is 

to provide a data processing apparatus and a data 
communication method in the data processing apparatus, 
in which header transmission need not be waited for 
until encoding of a data packet ends, which can perform 

10 parallel processes of the encoding and storage control, 
and which can thus achieve efficiency improvement and 
speed-up of processes. 

As one means to achieve the above object, the 
present invention provides an image processing 

15 apparatus which performs an image process of a data 
packet composed of image data and a header including 
information concerning the image data, the apparatus 
comprising: 

encoding means for performing a predetermined 
20 encoding process to the image data; 

memory control means for controlling writing of 
the image data in a memory; and 

transfer means for transferring the data packet 
encoded by the encoding means to the memory control 
25 means, 

wherein the transfer means transfers, after 
transferring the data packet , a footer including the 
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same information as that of the header of the 
transferred, data packet , and 

the memory control means updates the information 
of the header on the basis of the received footer. 

The above and other objects, features and effects 
of the present invention will become apparent from the 
following detailed description and the attached 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram for explaining a digital 
multifunctional machine according to the first 
embodiment ; 

Fig . 2 which is composed of Figs . 2A and 2B is a 
detailed block diagram for entirely explaining the 
internal structures of a system control unit 2150 and 
an image processing unit 1 (2149) in the first 
embodiment ; 

Fig. 3 is a diagram showing the entire structure 
of a network system including the digital 
multifunctional machine according to the first 
embodiment ; 

Fig. 4 is a diagram for explaining a data packet 
used in a controller unit 2000; 

Fig. 5 is a diagram for explaining a packet table 
used in the controller unit 2000; 

Fig. 6 is a diagram for explaining a command 



packet used in the controller unit 2000; 

Fig. 7 is a diagram for explaining an interrupt 
packet used in the controller unit 2000; 

Fig. 8 is a flow chart for explaining a scanning 
operation in case of instructing the digital 
multifunctional machine in the first embodiment to 
perform a copying job; 

Fig. 9 is a flow chart for explaining a printing 
operation in case of instructing the digital 
multifunctional machine in the first embodiment to 
perform the copying job; 

Fig. 10 is a block diagram for explaining a 
digital multifunctional machine according to the second 
embodiment ; 

Fig. 11 is a detailed block diagram for entirely 
explaining the internal structure of an image 
processing unit 1 in the second embodiment; 

Fig. 12 is a detailed block diagram for entirely 
explaining the internal structure of an image 
processing unit 2 in the second embodiment; 

Fig. 13 is a detailed block diagram for entirely 
explaining the internal structure of an image 
processing unit 3 in the second embodiment; 

Fig. 14 is a flow chart for explaining a scanning 
operation in case of instructing the digital 
multifunctional machine in the second embodiment to 
perform a copying job; 



Fig. 15 is a flow chart for explaining the 
scanning operation in case of instructing the digital 
multifunctional machine in the second embodiment to 
perform the copying job; 

Fig. 16 is a flow chart for explaining a printing 
operation in case of instructing the digital 
multifunctional machine in the second embodiment to 
perform the copying job; 

Fig. 17 which is composed of Figs. 17A and 17B is 
a detailed block diagram for entirely explaining the 
internal structures of a system control unit 2150 and 
an image processing unit 1 (2149) in the third 
embodiment ; 

Fig. 18 is a diagram showing tile image data in 
the third embodiment ; 

Fig. 19 is a block diagram showing a block 
concerning the process according to the present 
invention, extracted from the system shown in Fig. 17; 

Fig. 20 is a block diagram showing the inside of a 
tile compression unit; 

Fig. 21 is a diagram showing signal waveforms in 
case of transferring a data packet; and 

Fig. 22 is a diagram showing signal waveforms in 
case of transferring the data packet without performing 
any compression. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Hereinafter, the embodiments of the present 
invention will be explained with reference to the 
attached drawings . 
(First Embodiment) 

Fig. 1 shows a digital multifunctional machine 
according to the first embodiment. In Fig. 1, numeral 
2000 denotes a controller unit to which an image 
input/output control apparatus and an image processing 
apparatus according to the present invention are 
applicable . 

Numeral 2150 denotes a system control unit which 
controls the digital multifunctional machine as a 
whole, numerals 2149 and 2151 respectively denote image 
processing units 1 and 2 which perform predetermined 
image processes to input image data and will be 
described later, and numeral 2008 denotes an image ring 
which connects the system control unit 2150, the image 
processing unit 1 (2149) and the image processing unit 
2 (2151) like a ring. 

Numeral 2012 denotes an operation unit (or UI 
(user interface)) which is used to perform various 
setting and operation instruction handling, numeral 
2002 denotes a RAM (random- access memory), numeral 2003 
denotes a ROM (read-only memory), numeral 2143 denotes 
general -purpose PCI buses 1 and 2, numeral 2004 denotes 
an external memory, and numeral 2144 denotes a disk 
controller. Numeral 2050 denotes a modem which is used 
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to be connected to a public line, and numeral 2146 
denotes a PHY/PMD (physical layer protocol/physical 
medium dependent) circuit which is connected to a LAN 
(local area network) 2011. The digital multifunctional 
5 machine can communicate with external devices through 

the modem 2050 and the PHY/PMD circuit 2146. A printer 
2095 and an image memories 1 and 2 (2123) are connected 
to the image processing unit 1 (2149), and a scanner 
2070 and a second image memories 1 and 2 (2123) are 

10 connected to the image processing unit 2 (2151). 

Next, the structure of the controller unit 2000 
based on the viewpoint of hardware will be explained. 

Conventionally, the controller unit in the digital 
multifunctional machine such as a digital copying 

15 machine and the like is composed on a semiconductor 
substrate as a system LSI (large-scale integrated 
circuit). Particularly, in recent years, the 
controller unit which includes the circuits to achieve 
the functions of the system control unit 2150, the 

20 image processing unit 1 (2149) and the image processing 
unit 2 (2151) and the like as in the present embodiment 
composed on the single semiconductor substrate is 
proposed. 

However, unlike the conventional structure, in the 
25 present embodiment, the circuits to achieve various 

functions are respectively composed on different units, 
i.e., semiconductor substrates, so as to be able to 



cope with, changes of the functions of the apparatus and 
the like . 

Concretely, the system control unit 2150 is 
composed on the single semiconductor substrate, and the 
image processing unit 1 (2149) and the image processing 
unit 2 (2151) are respectively composed on the single 
(i.e., individual) semiconductor- substrates. 

Incidentally, the semiconductor substrate 
described here can be translated into an IC (integrated 
circuit) chip. That is, in the present embodiment, the 
controller unit 2000 itself is a one plated printed 
circuit, and the system control unit 2150, the image 
processing unit 1 (2149) and the image processing unit 
2 (2151) are mounted as the IC chips on the plated 
printed circuit . 

It should be noted that the present invention is 
not limited to this, for example, the system control 
unit 2150, the image processing unit 1 (2149) and the 
image processing unit 2 (2151) may be mounted as the IC 
chips respectively on the different plated printed 
circuits . 

Next, Fig. 2 which is composed of Figs. 2A and 2B 
shows the detailed entire structure for explaining the 
internal structures of the system control unit 2150 and 
the image processing unit 1 (2149). Although only the 
internal structure of the image processing unit 1 
(2149) is shown in Fig. 2, it is assumed that the image 
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processing unit 2 (2151) has the same structure as that 
of the image processing unit 1 (2149), and hereinafter, 
the same parts in the image processing units 1 (2149) 
and the image processing unit 2 (2151) will be 
explained by using the same reference numerals as long 
as there is no any specific attention. 

The controller unit 2000 is connected to the 
scanner 2070 functioning as an image input device and 
the printer 2095 functioning as an image output device, 
and on the other hand, the controller unit 2000 is 
connected to the LAN 2011 and a public line (or WAN 
(wide area network)) 2051, whereby input and output of 
image Information, input and output of device 
information, and image expansion of PDL (page 
description language) data are controlled. 

CPU's (central processing units) 1 and 2 (2001) 
are the processors to control the system as a whole. 
The present embodiment shows an example that the two 
CPU's are used, and the two CPU's 1 and 2 are connected 
to a shared CPU bus 2126 and further connected to an 
SBB (system bus bridge) 2007. 

The SBB 2007 is the bus switch to which the shared 
CPU bus 2126, a RAM controller 2124, a ROM controller 
2125, an IO (input and output) bus 1 (2127), an IO bus 
2 (2129), an image ring I/F (interface) 1 (2147) and an 
image ring I/F 2 (2148) are connected. Numeral 2137 
denotes a register access ring. 
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The RAM 2002 is the system working memory used 
when the CPU 2001 operates, and is also the Image 
memory temporarily storing image data. The RAM 2002 is 
controlled by the RAM controller 2124. 

The ROM 2003 which is the boot ROM storing a boot 
program is controlled by the ROM controller 2125. 

The IO bus 1 (2127) is a kind of internal IO 
buses. A controller of a USB (universal serial bus) 
bus used as a standard bus, an USB I/F 2138, general- 
purpose serial ports 1, 2 and 3 (2139), an interrupt 
controller 2140 and a GPIO (general -purpose input and 
output) I/F 2141 are connected to the IO bus 1 (2127). 
It should be noted that the IO bus 1 (2127) includes a 
not- shown bus arbiter. 

An operation unit I/F 2006 which is the interface 
unit with the operation unit (UI) 2012 outputs image 
data to be displayed on the operation unit 2012. 
Further, the operation unit I/F 2006 functions to 
transfer, to the CPU 2001, the information input by a 
user of this system from the operation unit 2012. 

The IO bus 2 (2129) is a kind of the internal IO 
buses, and general-purpose bus I/F's 1 and 2 (2142) and 
a LAN controller 2010 are connected to the IO bus 2 
(2129). It should be noted that the IO bus 2 (2129) 
includes a not -shown bus arbiter. 

The general-purpose bus I/F's 1 and 2 (2142) which 
consist of the two same bus interfaces is the bus 



bridge to support standard IO buses . The present 
embodiment shows an example that the PCI buses 1 and 2 
(2143) are adopted. 

The external memory 2004 such as an HDD (hard disk 
drive) or the like which stores system software and 
image data. The external memory 2004 is connected to 
one of the PCI buses 1 and 2 (2143) through the disk 
controller 2144. 

The LAN controller 2010 is connected to the LAN 
2011 through an MAC (medium access control) circuit 
2145 and the PHY/PMD circuit 2146 so as to input and 
output information, and the modem 2050 is connected to 
the public line 2051 so as to input and output 
information . 

The image ring I/F 1 (2147) and the image ring I/F 
2 (2148) functioning as packet transfer means are a DMA 
(direct memory access) controller to which the image 
ring 2008 for transferring image data at high speed 
to/from the SBB 2007 is connected and which transfers 
tiled data between the RAM 2002 and the image 
processing unit 1 (2149). 

The image ring 2008 also functioning as the packet 
transfer means consists of a combination of a series of 
unidirectional connection paths . In the image 
processing unit 1 (2149), the image ring 2008 is 
connected to a command processing unit 2104, a status 
processing unit 2105 and a tile bus 2107 through an 



image ring I/F 3 (2101) and an image ring I/F 4 (2102). 

The command processing unit 2104 is connected to a 
register setting bus 2109 as well as the image ring 
I/F, and writes a register setting request issued by 
the CPU 2001 and input through the image ring into the 
corresponding block connected to the register setting 
bus 2109. Besides, the command processing unit 2104 
reads information from the corresponding register 
through the register setting bus 2109 and transfers the 
read information to the image ring I/F 4 (2102), on the 
basis of a register reading request issued by the CPU 
2001. 

The status processing unit 2105 observes the 
information of each image processing unit, generates an 
interrupt packet for issuing an interrupt to the CPU 
2001, and then outputs the generated interrupt packet 
to the image ring I/F 4 (2012). 

In addition to the above blocks (units), various 
function blocks (units) such as an image input I/F 
2112, an image output I/F 2113 and plural rectangular 
image processing units are connected to the tile bus 
2107. 

In the present embodiment, a multivalue data 
generation unit 2119, a binarization unit 2118, a color 
space conversion unit 2117, an image rotation unit 2030 
and a resolution conversion unit 2116 are mounted as 
the rectangular image processing units. 



- 22 - 



It should be noted that the scanner 2070 which 
should be disposed to the image processing unit 2 
(2151) in Fig. 1 is connected to the image processing 
unit 1 (2149) in Fig. 2 so as to simplify the drawing 
5 and the description. 

Raster image data subjected to a correction image 
JI. process by the later-described scanner 2170 is input to 

hf the image input I/F 2112 in the image processing unit 2 

^ (2151), the input raster image data is converted into 

JS io rectangular data and also subjected to clock 

s synchronization according to a predetermined method set 

O 

M- by the register setting bus 2109, and the obtained 

BJ rectangular data is output to the tile bus 2107. 

Sy Rectangular data from the tile bus 2107 is input 

15 to the image output I/F 2113 in the image processing 
unit 1 (2149), the rectangular data is converted into 
raster image data and also subjected to a clock rate 
change, and the obtained raster image data is output to 
the printer 209 5. 
20 It should be noted that the image input I/F in the 

image processing unit 1 (2194) and the image output I/F 
in the image processing unit 2 (2151) are not used in 
the present embodiment . 

The image rotation unit 2030 rotates the image 
25 data, the resolution conversion unit 2116 changes the 
resolution of the image, the color space conversion 
unit 2117 converts color spaces of color and gray scale 
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images, the binarization unit 2118 binarizes multivalue 
color and gray scale image data, and the multivalue 
data generation unit 2119 converts binary image data 
into multivalue image data. 

A memory control unit 2122 which is connected to a 
memory bus 2108 performs image data writing, image data 
reading, a refresh operation for the image data (if 
necessary) and the like to the image memories 1 and 2 
(2123) on the basis of previously set address division 
in accordance with a request of each image processing 
unit. In the present embodiment, it is assumed that an 
SDRAM (synchronous dynamic RAM) is used as the image 
memory . 

Next, Fig. 3 shows the entire structure of a 
network system which includes the digital 
multifunctional machine according to the present 
embodiment . 

In Fig. 3, numeral 1001 denotes the digital 
multifunctional machine in the present embodiment which 
is controlled by the controller to which the image 
output control apparatus and the image processing 
apparatus according to the present invention are 
applicable . 

The digital multifunctional machine 1001 which 
consists of the scanner and the printer can send an 
image read from the scanner to a LAN 1010 and print out 
an image received from the LAN 1010. 
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Besides, the digital multifunctional machine 1001 
can transmit an image read from the scanner to a PSTN 
or ISDN (Public Switched Telephone Network or 
Integrated Services Digital Network) 1030 by a not 
5 shown facsimile means and print out an image received 
from the PSTN or ISDN 1030 by the printer. Numeral 
5=1 1002 denotes a database server which manages a binary 

^ image and a multivalue image read by the digital 

H! multifunctional machine 1001, as databases. 

ff 10 Numeral 1003 denotes a database client of the 

^_ database server, by which read, search and the like of 

the image data stored in the database server 1002 can 

■essSj 

£0 be performed. 

fy Numeral 1004 denotes an electronic mail server 

15 which can receive the image read by the digital 

multifunctional machine 1001, as an attachment of an 
electronic mail- Numeral 1005 denotes an electronic 
mail client by which the electronic mail received by 
the electronic mail server 1004 can be read and which 
20 can transmit an electronic mail. 

Numeral 1006 denotes a WWW (World Wide Web) server 
which provides an HTML (Hypertext Markup Language) 
document to the LAN 1010. The HTML document provided 
by the WWW server 1006 can be printed out by the 
25 digital multifunctional machine 1001. Numeral 1007 
denotes a DNS (domain name server) . 

Numeral 1011 denotes a router which connects the 
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LAN 1010 to an Internet /intranet 1012. Further, 
apparatuses 1021, 1022, 1023 and 1020 which, are 
respectively the same as the above database server 
1002, the WWW server 1006, the electronic mail server 
1004 and the digital multifunctional machine 1001 are 
connected to the Internet /intranet 1012. On the other 
hand, the digital multifunctional machine 1001 can 
transmit /receive data to/from a facsimile apparatus 
1031 through the PSTN or ISDN 1030. 

Further, a printer 1040 is connected on the LAN 
1010 to be able to print out the image read by the 
digital multifunctional machine 1001. 

Next, a packet format of packet data which is 
processed in the controller unit 2000 to which the 
image input/output control apparatus and the image 
processing apparatus according to the present invention 
are applicable will be explained. 

In the controller unit 2000 according to the 
present embodiment, the image data, the command by the 
CPU 2001, the interrupt information issued by each 
block (unit) and the like are transferred in packet 
formats . The present embodiment uses three different 
kinds of packets, i.e., a data packet shown in Fig. 4, 
a command packet shown in Fig . 6 , and an interrupt 
packet shown in Fig. 7. 

First, the data packet will be explained with 
reference to Fig . 4 . In the present embodiment , an 
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example that the image data is divided into image data 
(Image Data + padding) 3002 of tile unit consisting of 
32 pixels x 32 pixels to be managed is shown. 

Necessary header information (header) 3001 and 
image additional information (Z Data + padding) 3003 
are added to the image of the tile unit to generate the 
data packet. Here, the information included in the 
header information 3001 will be explained. 

The type of the packet is discriminated by a 
packet type (Pckt Type) 3004 in the header information 
3001, and a chip ID (Chip ID) 3005 indicates an ID 
(identification) of a chip being the target to which 
the packet is transmitted. A data type (Data Type) 
3006 indicates a type of data, a page ID (Page ID) 3007 
indicates a page, and a job ID (Job ID) 3008 stores an 
ID to be used in management by software. 

The number of the tile is represented by symbol 
YnXn obtained by combining a tile coordinate (Packet ID 
Y-coordinate) 3009 in the Y direction and a tile 
coordinate (Packet ID X-coordinate) 3010 in the X 
direction . There are two kinds of data packet , i.e., 
in one packet the image data is compressed, and in the 
other packet the image data is not compressed. The 
present embodiment shows the data packet in which the 
image data is not compressed. These two kinds of image 
data are discriminated by a compression flag (Compress 
Flag) 3017. 



A process instruction (Process Instruction) 3011 
is set by left justify in the order of process, and 
after the process each processing unit (e.g., above 
rectangular image processing unit) shifts the process 
instruction 3011 leftward by eight bits. The process 
instruction 3011 includes eight sets of unit ID (Unit 
ID) 3019 and mode (Mode) 3020, the unit ID 3019 
designates each processing unit, and the mode 3020 
designates an operation mode in each processing unit. 
Thus, the one packet can be processed continuously by 
the eight units . 

A packet length (Packet Byte Length) 3012 
indicates the number of total bytes of the packet , an 
image data length (Image Data Byte Length) 3015 
indicates the number of bytes of the image data, and a 
Z data length (Z Data Byte Length) 3016 indicates the 
number of bytes of the image additional information. 
An image data offset (Image Data Offset) 3013 and a Z 
data offset (Z Data Offset) 3014 respectively indicate 
offsets from the head of the data packet. Numeral 3018 
denotes thumbnail data (thumbnail Data) . 

Next, a packet table will be explained with 
reference to Fig. 5. Each packet is managed by a 
packet table 6001 which includes the following 
components. If "0" is added to each table value by 
five bits, a leading address (Packet Address Pointer) 
6002 of the packet and a packet length (Byte Length) 
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6005 are obtained, and the relations "Packet Address 
Pointer 27 bits + 5b00000 = packet leading address" and 
"Packet Length 11 bits + 5b00000 = packet length" are 
satisfied. Here, it is assumed that the packet table 
6001 and a chain table 6010 are not divided. 

The packet table 6001 always ranks in the scanning 
direction, the tile numbers ranks in the order of Yn/Xn 
= 0000/000, 000/001, 000/002, ... , an E entry of the 
packet table 6001 uniquely indicates the one tile, and 
a next entry of Yn/Xmax is Yn+1/X 0 . 

If the data of the packet is completely the same 
as that of the one -previous packet, such the packet is 
not written on the memory, and the leading address and 
the packet length same as those in the first entry are 
stored in the entry of the packet table, whereby such a 
format as one packet data is indicated by two table 
entries is given. In this case, a repeat flag (Repeat 
Flag) 6003 of the second table entry is set. 

If the packet is divided into the plural portions 
by a chain DMA, a division flag (Divide Flag) 6004 is 
set, and a chain table number (Chain Table No.) 6006 of 
the chain block including the leading portion of the 

packet is set . 

The entry of the chain table 6010 consists of a 
chain block address (Chain Block Address) 6011 and a 
chain block length (Chain Block Length) 6012, and "0" 
is stored in both the last entry of the address and the 
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last entry of the data length. 

Next, the command packet will be explained with 
reference to Fig. 6. 

The command packet is to access the register 
setting bus 2109, and it is possible by using the 
command packet to access from the CPU 2001 to the image 
memory 2123. 

Following header information is stored in a header 
(header) 4001. That is, a packet type (Pckt Type) 4003 
stores a packet type, a chip ID (Chip ID) 4004 stores 
an ID representing the image processing unit to which 
the command packet is transmitted, a page ID (Page ID) 
4007 stores a page to be used in management by 
software, and a job ID (Job ID) 4008 stores a job ID to 
be used in management by software. 

Since a packet ID (Packet ID) 4009 is represented 
one-dimensionally, only the X coordinate (X- coordinate) 
of the data packet is used. A packet length (Packet 
Byte Length) 4010 is fixed by 128 bytes. 

In a packet data portion (Command) 4002, 12 
commands each of which consists of a set of an address 
(Address) 4011 and data (Data) 4012 can be maximumly 
stored. A command type (write or read) is indicated by 
a command type (Cmd Type) 4005, and the number of the 
commands is indicated by a command number (Cmd num) 
4006. 

Finally, the interrupt packet will be explained 
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with reference to Pig . 7 . 

The interrupt packet is to notify the CPU 2001 of 
an interrupt from the image processing unit. After the 
status processing unit 2105 transmits the interrupt 
5 packet, this unit can not transmit any interrupt packet 
until next packet transmission is permitted, 
r-i Header information is stored in a header (header) 

tn 5001, and a packet type is stored in a packet type 

(Pckt Type) 5003. In the header information, a packet 
fj 10 length (Packet Byte Length) 5006 is fixed by 128 bytes. 

J_ Further, in a packet data portion (Int Data) 5002, 

status information (Module Status) 5007 of each 
CO internal module (e.g., each rectangular image 

ffj processing unit, and an I/O interface) of the image 

15 processing unit is stored. The status processing unit 
2105 can collect the status information of each module 
in the image processing unit and collectively send the 
obtained information to the system control unit 2150. 

An ID representing the system control unit 2150 to 
20 which the interrupt packet is transmitted is stored in 
a chip ID (Chip ID) 5004, and an ID representing the 
image processing unit from which the interrupt is 
transmitted is stored in an interrupt chip ID ( Int Chip 
ID) 5005. 

25 Hereinafter, as a typical process which is 

performed by the controller unit 2000, a process in a 
case where a user instructs a copying job from the 
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. operation unit 2012 will be explained with reference to 
the flow charts shown in Figs. 8 and 9- 

First, the process that the copying job is 
received by the controller unit 2000, a scanning 
5 operation by using the scanner 2070 starts, and then 
the scanning operation ends will be explained with 
Q reference to Fig. 8. 

m The CPU 2001 receives the information from the 

vi operation unit I/F 2006, and programs the necessary 

10 information such as the number of the transferred 

t^. packets, the image storage address on the RAM 2002 and 

the like to the image ring I/F 2 (2148) on the basis of 

01 the information such as a sheet size and the like (step 

III S801). 

15 Then, the CPU 2001 programs the command packet 

generation register in the image ring I/F 1 (2147) 
through the register access ring 2137, and generates 
the command packet to set the necessary information 
such as the sheet size, color space information and the 
20 like to the image input I/F 2112. In this case, the 

CPU 2001 sets the chip ID 4004 of the command packet to 
"2" representing the image processing unit 2 (2151) 
(step S802) . 

After then, the image ring I/F 1 (2147) transfers 
25 the command packet to the image processing unit 1 
(2149) through the image ring 2008 (step S803). 
The image ring I/F 3 (2101) of the image 
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processing unit 1 (2149) inspects the chip ID of the 
command packet. Here, since the chip ID is not "1" 
representing own chip's ID, the command packet is 
transferred to the image ring I/F 4 (2102) (step S804) . 
5 The image ring I/F 4 (2102) again transfers the 

command packet to the image processing unit 2 (2151) 

p through the image ring 2008 (step S805). 

jji The chip ID of the command packet reached the 

13 

Cs image processing unit 2 (2151) is inspected by the 

£2 10 image ring I/F 3 (2101) in the image processing unit 2 

(2151). Here, the chip ID of the command packet and 
f* the own chip's ID are coincident by "2". In this case, 

5 the command processing unit 2104 programs the image 

lU input I/F 2112 through the register setting bus 2109, 

15 on the basis of the command data and the header 
information of the command packet (step S806). 

Then, similarly, the CPU 2001 programs a scanner 
communication interface in the image input I/F 2112 by 
using the command packet, and instructs the scanner 
20 2070 to start the scanning operation (step S807) . 

The image information input by the scanner 2070 is 
once stored in the image memory 2123 controlled by the 
memory control unit 2122, through the image input I/F 
2112 and the memory bus 2108 (step S808). 
25 The stored image data is again read for each 32 x 

32 pixels by the image input I/F 2112. Then, the 
header information such as the packet type (Pckt Type) 
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3004, the chip ID (Chip ID) 3005, the data type (Data 
Type) 3006, the page ID (Page ID) 3007, the job ID (Job 
ID) 3008, the tile coordinate (Packet ID Y-coordinate) 
3009 in the Y direction, the tile coordinate (Packet ID 
X-coordinate) 3010 in the X direction, the compression 
flag (Compress Flag) 3017, the process instruction 
(Process Instruction) 3011, the packet length (Packet 
Byte Length) 3012 and the like is added to the image 
data to generate the data packet, and the generated 
data packet is output to the tile bus 2107 (step S809). 

The data packets are sequentially generated- Like 
the command packet , the generated data packet is 
transferred to the image ring I/F 2 (2148) through the 
image ring I/F 4 (2102) and the image ring 2008 on the 
basis of the chip ID, and then the transferred data 
packets are sequentially stored in the RAM 2002 on the 
basis of the information programmed to the image ring 
I/F 2 (2148). At the same time, the image ring I/F 2 
(2148) creates the packet table 6001 on the RAM 2002 
(step S810) . 

After the scanning operation of one page ended, 
such an end is transferred to the image input I/F 2112 
by using a scanner communication means. The image 
input I/F 2112 notifies the status processing unit 2105 
of an interrupt by using an interrupt signal (not 
shown) (step S811) . 

The status processing unit 2105 in the image 
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processing unit 2 (2151) generates the interrupt packet 
(Fig. 7) and then transfers the generated interrupt 
packet to the image ring I/F 2 (2148) (step S812). 
The image ring I/F 2 (2148) interprets the 
5 interrupt packet and then transfers the interrupt to 
the interrupt controller 2140 by using the interrupt 
Cj signal (not shown) . The interrupt is transferred to 

rn the CPU 2001 by the interrupt controller 2140, whereby 

%j the CPU 2001 detects the end of the scanning operation 

if? 10 (step S813) . 

JL If the scanning operation ends , a printing 

f* operation using the printer 2095 starts. Thus, the 

;5 process of the controller unit 2000 in the printing 

fU operation will be explained with reference to Fig. 9. 

15 The CPU 2001 generates the command packet of the 

chip ID "1" through the register access ring 2137 (step 

S901) . 

Then, the CPU 2001 transfers the generated command 
packet from the image ring I/F 1 (2147) to the image 

20 processing unit 1 (2149) through the image ring 2008 
(step S902) . 

The image ring I/F 3 (2101) of the image 
processing unit 1 (2149) inspects the input command 
packet. Here, since the chip ID is "1", the necessary 

25 information for the image output process is set to the 
image output I/F 2113 of the image processing unit 1 
(2149) through the command processing unit 2104 and the 



register setting bus 2109 on the basis of the command 
data of the command packet (step S903). 

Similarly, by using the command packet, the CPU 
2001 instructs the printer 2095 to be on standby for 
the printing by a printer communication means provided 
in the image output I/F 2113 of the image processing 
unit 1 (2149) (step S904) . 

Subsequently, the CPU 2001 programs the memory 
address where the packet table exists and the like to a 
DMA means provided in the image ring I/F 1 (2147) (step 
S905) . 

The DMA means in the image ring I/F 1 (2147) reads 
the data packet from the RAM 2002 and generates the 
data packet in which the chip ID "1" has been added to 
the header, on the basis of the programmed information 
(step S906) . 

Then, the DMA means in the image ring I/F 1 (2147) 
transfers the generated data packet to the image 
processing unit 1 (2149) through the image ring 2008 
(step S907) . 

The image ring I/F 3 (2101) of the image 
processing unit 1 (2149) inspects the input data 
packet . Here , since the chip ID is " 1 " , the data 
packets are sequentially transferred to the image 
output I/F 2113 through the image ring I/F 3 (2101) and 
the tile bus 2107 (step S908). 

The image output I/F 2113 extracts the image 
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portion from the received data packet and stores the 
image data in the image memory 2123 (step S909). 

When the image data of the necessary pixels is 
stored in the image memory 2123, the image output I/F 
5 2113 sequentially reads the image data from the image 
memory 2123 and outputs them to the printer 2095 (step 
b S910). 

U! Thus, the user can obtain image prints being the 

Cj copying results. When the image output of the 

TT 10 necessary number of pixels ends, like the case of the 

L, scanning operation, an end interrupt is transferred to 

f7 the CPU 2001 by the interrupt packet (step S911) . 

2 As above, the copying operation in which the 

■vss tt 

"V scanning operation using the scanner 2070 and the image 

15 processing unit 2 (2151) is combined with the printing 
operation using the printer 2095 and the image 
processing unit 1 (2149) was explained. 

As apparent from the above explanation, the 
printing operation and the scanning operation are 
20 performed simultaneously when the copying operation of 
the plural pages is performed. However, even in such a 
case, a scanning data packet and a printing data packet 
never pass the same path in the image ring 2008. 
Since the image ring 2008 consists of the 
25 combination of the unidirectional connection paths, a 

low- cost transfer means can be provided without causing 
a decrease in processing speed due to the competition 
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for the bus or the like. 

Further, since the rectangular image processing 
units such as the resolution conversion unit 2116, the 
Image rotation unit 2030 and the like are used in. the 
scanning operation and the printing operation, there is 
some fear that the image data process in the scanning 
operation competes with the image data process in the 
printing operation. 

However, by adopting the controller structure 
according to the present embodiment, even if such the 
competition occurs, the resolution conversion unit and 
the image rotation unit provided respectively in the 
image processing unit 1 (2149) and the image processing 
unit 2 (2151) can be used, whereby a decrease in 
processing speed due to the competition does not occur. 

As explained above, in the controller of the 
digital multifunctional machine according to the 
present embodiment, the semiconductor substrate 
composing the system control unit, the semiconductor 
substrate composing the image processing unit 1 and the 
semiconductor substrate composing the image processing 
unit 2 are provided as the independent (i.e. , 
different) substrates respectively, these substrates 
are connected by the image rings, and the various data 
are transferred among these substrates in the form of 
the packet data. 

Thus, even if the processing functions are changed 
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and/or added, it is possible to easily change the 
structure of the controller. Besides, since the data 
transfer is performed unidirectionally by the image 
rings, a decrease in processing speed due to the 
competition for the bus can be lowered without 
increasing the number of parts used to the bus control 
and the like. 

Besides, when the command is managed and exchanged 
between the system control unit and each image 
processing unit connected like the ring as above, it is 
used the command packet in which the header including 
the chip ID for discriminating which image processing 
unit the processing setting should be performed in has 
been added to the command data for performing the image 
process and the image input/output process in each 
processing unit, the operation processing setting of 
the connected external apparatus, and the like. 

Thus, since the system control unit can easily 
perform the different processing setting to each image 
processing unit, it is possible to avoid the 
competition for the image processing unit in parallel 
processes and the like without increasing loads to the 
system control unit . 

Besides, the image data input by the scanner is 
transferred from the image processing unit 2 to the 
system control unit on the basis of the setting by the 
command packet , and the image data received from the 



image processing unit 2 is stored in the RAM of the 
system control unit. After the image data of one page 
was stored in the RAM, the image data in the RAM is 
transferred to the image processing unit 1, and the 
image data received from the system control unit is 
output from the image processing unit 1 to the printer 
on the basis of the setting by the command packet. 

By performing the data transfer process with use 
of the image ring being the unidirectional bus, the 
copying process can be performed without a decrease in 
the processing speed due to the competitions for the 
image processing unit, the bus and the like. 

Similarly, when the image data is managed and 
exchanged between the system control unit and each 
image processing unit connected like the ring as above, 
it is used the command packet in which the header 
including the chip ID for discriminating which image 
processing unit the processing setting should be 
performed in has been added to the image data divided 
into the rectangular units each having a predetermined 
size . 

Thus, since the system control unit to perform the 
image process can be designated based on the unit of 
rectangular image data, it is possible to avoid the 
competition for the image process using the rectangular 
processing unit in the image processing unit when the 
plural functional operations are performed. 
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( Second Embodiment ) 

In the present embodiment, further another image 
processing unit is added to the controller unit 
explained in the first embodiment. Fig. 10 shows a 
digital multifunctional machine according to the 
present embodiment . 

As shown in Fig. 10, an image processing unit 3 
(2152) is newly added in the present embodiment. Here, 
like the first embodiment, a system control unit 2150 
is composed on a single semiconductor substrate, and an 
image processing unit 1 (2149), an image processing 
unit 2 (2151) and the image processing unit 3 (2152) 
are respectively composed on the single (i.e., 
individual) semiconductor substrates. 

In the digital multifunctional machine shown in 
Fig. 10, numeral 2000 denotes a controller unit to 
which the image input /output control apparatus and the 
image processing apparatus according to the present 
invention are applicable. Numeral 2150 denotes a 
system control unit which controls the digital 
multifunctional machine as a whole. 

Numerals 2149, 2151 and 2152 respectively denote 
the image processing units 1, 2 and 3 which perform 
predetermined image processes to input image data and 
will be later described in detail. Numeral 2008 
denotes an image ring which connects the system control 
unit 2150, the image processing unit 1 (2149), the 



image processing unit 2 (2151) and the image processing 
unit 3 (2152) like a ring. 

Next, Fig. 11 is a detailed block diagram for 
entirely explaining the internal structure of the image 
processing unit 1 (2149). 

The image ring 2008 functioning as the packet 
transfer means consists of a combination of a series of 
unidirectional connection paths. In the image 
processing unit 1 (2149), the image ring 2008 is 
connected to a command processing unit 2104, a status 
processing unit 2105 and a tile bus 2107 through an 
image ring I/F 3 (2101) and an image ring I/F 4 (2102). 

In addition to the above blocks (units), an image 
output I/F 2113 is connected to the tile bus 2107. 

Rectangular data from the tile bus 2107 is input 
to the image output I/F 2113 in the image processing 
unit 1 (2149), the input rectangular data is converted 
into raster image data and also subjected to a clock 
rate change, and the obtained raster image data is 
output to the printer 2095. 

A memory control unit 2122 which is connected to a 
memory bus 2108 performs image data writing, image data 
reading, a refresh operation for the image data (if 
necessary) and the like to an image memory 1 (2123) 
according to an request of the image output I/F 2113. 
In the present embodiment, an example that an SDRAM is 
used as the image memory is shown. 
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Next, Fig. 12 is a detailed block diagram for 
entirely explaining the internal structure of the image 
processing unit 2 (2151). 

The image ring 2008 functioning as the packet 
5 transfer means consists of the combination of the 
series of unidirectional connection paths . In the 
}== image processing unit 2 (2151), the image ring 2008 is 

^ connected to a command processing unit 2104, a status 

=*! processing unit 2105 and a tile bus 2107 through an 

10 image ring I/F 3 (2101) and an image ring I/F 4 (2102). 
Such the structure is the same as that of the image 
M processing unit 1 (2149) . 

flj In addition to the above blocks (units), an image 

flj input I/F 2112 is connected to the tile bus 2107. 

15 Raster data from a scanner 2070 is input to the 

image input I/F 2112 in the image processing unit 2 
(2151), the input raster data is converted into 
rectangular image data and also subjected to a clock 
rate change, and the obtained rectangular image data is 

20 output to the tile bus 2107. 

A memory control unit 2122 which is connected to a 
memory bus 2108 performs image data writing, image data 
reading, a refresh operation for the image data (if 
necessary) and the like to an image memory 1 (2123) 

25 according to an request of the image input I/F 2112. 

In the present embodiment , an example that an SDRAM is 
used as the image memory is shown. 
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Next, Fig. 13 is a detailed block diagram for 
entirely explaining the internal structure of the image 
processing unit 3 (2152). 

The image ring 2008 functioning as the packet 
5 transfer means consists of the combination of the 
series of unidirectional connection paths . In the 
image processing unit 3 (2152), the image ring 2008 is 
connected to a command processing unit 2104, a status 
processing unit 2105 and a tile bus 2107 through an 
10 image ring I/F 3 (2101) and an image ring I/F 4 (2102). 
Such the structure is the same as that of the image 
processing unit 1 (2149) or the image processing unit 2 
(2151) . 

In addition to the above blocks (units), a 
15 resolution conversion unit 2116 is connected to the 
tile bus 2107. 

Image packet data input from the image ring 2008 
is transferred to the resolution conversion unit 2116 
through the tile bus 210 7, input rectangular data is 
20 converted into raster data by using an image memory 

2123 through a memory bus 2108. After then, resolution 
conversion is performed to the raster data, the 
generated image data is again converted into the 
rectangular data by using the image memory 2123 and the 
25 memory bus 2108, and then the obtained rectangular data 
is output to the image ring I/F 4 (2102) through the 
tile bus 2107. Thus, the image ring I/F 4 (2102) 



Jf. 
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transfers the rectangular data as the image packet data 
to the image ring 2008. 

Hereinafter, as a typical process which is 
performed by the controller unit 2000, a process in a 
5 case where a user instructs a magnification-change 
copying job from the operation unit 2012 will be 
explained with reference to the flow charts shown in 
Figs. 14, 15 and 16. 

First, the process that the copying job is 

10 received by the controller unit 2000, a scanning 
operation by using the scanner 2070 starts, the 
resolution of the scanned image is converted, and 
finally the resolution-converted scanned image is 
stored in the RAM 2002 will be explained with reference 

15 to Figs. 13 and 14. 

The CPU 2001 receives the information from the 
operation unit I/F 2006, and programs the necessary 
information such as the number of the transferred 
packets, the image storage address on the RAM 2002 and 

20 the like to the image ring I/F 2 (2148) on the basis of 
the information such as a sheet size and the like (step 
S1401) . 

Then, the CPU 2001 programs the command packet 
generation register in the image ring I/F 1 (2147) 
25 through the register access ring 2137, and generates a 
command packet to set the necessary information such as 
the sheet size, color space information and the like to 
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the image input I/F 2112. In this case, the CPU 2001 
sets the chip ID 4004 of the command packet to "2" 
representing the image processing unit 2 (2151) (step 
S1402) . 

5 After then, the image ring I/F 1 (2147) transfers 

the command packet to the image processing unit 1 
(2149) through the image ring 2008 (step S1403). 

The image ring I/F 3 (2101) of the image 
processing unit 1 (2149) inspects the chip ID of the 
10 command packet. Since the chip ID is not "1" 

representing own chip's ID, the command packet is 
transferred to the image ring I/F 4 (2102) (step 
S1404) . 

Since the chip ID is different also in the image 
15 ring I/F 4 (2102), the image ring I/F 4 (2102) again 
transfers the command packet to the image processing 
unit 2 (2151) through the image ring 2008 (step S1405). 

The chip ID of the command packet reached the 
image processing unit 2 (2151) is inspected by the 
20 image ring I/F 3 (2101) in the image processing unit 2 
(2151). Here, the chip ID of the command packet and 
the own chip's ID are coincident by "2". In this case, 
the command processing unit 2104 programs the image 
input I/F 2112 through the register setting bus 2109, 
25 on the basis of the command data and the header 
information of the command packet (step S1406). 
Subsequently, the CPU 2001 receives the 
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information from the operation unit I/F 2006, calculate 
resolution of a magnification change, and programs 
resolution conversion information such as conversion 
resolution and the like to the image ring I/F 2 (2148) 
5 (step S1407) . 

Then, the CPU 2001 programs the command packet 
^1 generation register in the image ring I/P 1 (2147) 

~ through the register access ring 2137, and generates 

J=j the command packet to set the conversion resolution in 

p 10 the resolution conversion unit 2116 of the image 

* processing unit 3 (2152). In this case, the CPU 2001 

M= sets the chip ID 4004 of the command packet to "3" 

31 representing the image processing unit 3 (2152) (step 

fy S1408). 

15 After then, the image ring I/F 1 (2147) transfers 

the command packet to the image processing unit 1 
(2149) through the image ring 2008 (step S1409). 

The image ring I/F 3 (2101) of the image 
processing unit 1 (2149) inspects the chip ID of the 
20 command packet. Since the chip ID is not "1" 

representing own chip's ID, the command packet is 
transferred to the image ring I/F 4 (2102) (step 
S1410). 

Since the chip ID is different also in the image 
25 ring I/F 4 (2102) of the image processing unit 1 

(2149), the image ring I/F 4 (2102) again transfers the 
command packet to the image processing unit 2 (2151) 
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through the image ring 2008 (step S1411). 

The image ring I/F 3 (2101) of the image 
processing unit 2 (2151) inspects the chip ID of the 
command packet. Since the chip ID is not "2" 
5 representing own chip's ID, the command packet is 
transferred to the image ring I/F 4 (2102) (step 
n S1412). 

m Since the chip ID is different also in the image 

ring I/F 4 (2102) of the image processing unit 2 
'fl 10 (2151), the image ring I/F 4 (2102) again transfers the 

;! = command packet to the image processing unit 3 (2152) 

f* through the image ring 2008 (step S1413). 

jaws 

SB The chip ID of the command packet reached the 

IU image processing unit 3 (2152) is inspected by the 

15 image ring I/F 3 (2101) in the image processing unit 3 
(2152). Here, the chip ID of the command packet and 
the own chip's ID are coincident by "3". In this case, 
the command processing unit 2104 programs the 
resolution conversion unit 2116 through the register 
20 setting bus 2109, on the basis of the command data and 
the header information of the command packet (step 
S1414). 

Then, similarly, the CPU 2001 programs a scanner 
communication interface in the image input I/F 2112 by 
25 using the command packet, and instructs the scanner 
2070 to start the scanning operation (step S1415). 

The image information input by the scanner 2070 is 
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once stored in the image memory 2123 controlled by the 
memory control unit 2122, through the image input I/F 
2112 and the memory bus 2108 (step S1416). 

The stored image data is again read for each 32 x 
5 32 pixels by the image input I/F 2112. Then, the 

header information such as the packet type (Pckt Type) 
3004, the chip ID (Chip ID) 3005, the data type (Data 
Jif Type) 3006, the page ID (Page ID) 3007, the job ID (Job 

J™ ID) 3008, the tile coordinate (Packet ID Y-coordinate) 

W io 3009 in the Y direction, the tile coordinate (Packet ID 

I X-coordinate) 3010 in the X direction, the compression 

M= flag (Compress Flag) 3017, the process instruction 

fa (Process Instruction) 3011, the packet length (Packet 

ry Byte Length) 3012 and the like is added to the image 

15 data to generate the data packet, and the generated 
data packet is output to the tile bus 2107 (step 
S1417). At this time, the chip ID is set to "3", and 
the value representing the resolution conversion is set 
to the process instruction 3011. 
20 The data packets are sequentially generated. Like 

the command packet , the generated data packet is 
transferred to the image ring I/F 3 (2101) of the image 
processing unit 3 (2152) through the image ring I/F 4 
(2102) and the image ring 2008 on the basis of the chip 
25 ID. 

In the image ring I/F 3 (2101) of the image 
processing unit 3 (2152), the header of the packet is 
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inspected. Since the chip ID is "3" and the process 
instruction 3011 indicates the resolution conversion, 
the data packet is transferred to the resolution 
conversion unit 2116 in the image processing unit 3 
5 (2152). In the resolution conversion unit 2116, as 
described above, the input data packets are 
sequentially stored in the image memory and then 
converted into the raster image data. After then, the 
resolution of the data is converted by a known method, 
10 the generated image of new resolution is cut 
rectangularly, and then the obtained data is 
transferred as the data packet to the image ring (step 
S1418) . 

Then, the data packets are sequentially stored in 
15 the RAM 2002 on the basis of the information programmed 
to the image ring I/F 2 (2148). At the same time, the 
image ring I/F 2 (2148) creates the packet table 6001 
on the RAM 2002 (step S1419). 

If the scanning operation of one page ends , such 
20 an end is transferred to the image input I/F 2112 by 
using a scanner communication means. The image input 
I/F 2112 in the image processing unit 2 (2151) notifies 
the status processing unit 2105 in the image processing 
unit 2 (2151) of an interrupt by using an interrupt 
25 signal (not shown) (step S1420). 

The status processing unit 2105 in the image 
processing unit 2 (2151) generates the interrupt packet 
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and then transfers the generated interrupt packet to 
the image ring I/F 2 (2148) (step S1421) . 

The image ring I/F 2 (2148) interprets the 
interrupt packet and then transfers the interrupt to 
5 the interrupt controller 2140 by using an interrupt 
signal (not shown) . The interrupt is transferred to 
y= the CPU 2001 by the interrupt controller 2140, whereby 

p the CPU 2001 detects the end of the scanning operation 

ig (step S1422) . 

m 10 If the scanning operation ends, the printing 

operation using the printer 2095 starts. Thus, the 
*"f process of the controller unit 2000 in the printing 

jr operation will be explained with reference to Fig. 16. 

O The CPU 2001 generates the command packet of the 

15 chip ID "1" through the register access ring 2137 (step 
S1601) . 

Then, the CPU 2001 transfers the generated command 
packet from the image ring I/F 1 (2147) to the image 
processing unit 1 (2149) through the image ring 2008 

20 (step S1602) . 

The image ring I/F 3 (2101) of the image 
processing unit 1 (2149) inspects the input command 
packet. Here, since the chip ID is "1", the necessary 
information for the image output process is set to the 

25 image output I/F 2113 of the image processing unit 1 

(2149) through the command processing unit 2104 and the 
register setting bus 2109 on the basis of the command 



data of the command packet (step S1603). 

Similarly, by using the command packet, the CPU 
2001 instructs the printer 2095 to be on standby for 
the printing by a printer communication means provided 
in the image output I/F 2113 of the image processing 
unit 1 (2149) (step S1604). 

Subsequently, the CPU 2001 programs the memory 
address where the packet table exists and the like to a 
DMA means provided in the image ring I/F 1 (2147) (step 
S1605) . 

The DMA means in the image ring I/F 1 (2147) reads 
the data packet from the RAM 2002 and generates the 
data packet in which the chip ID "1" has been added to 
the header, on the basis of the programmed information 
(step S1606) . 

Then, the DMA means in the image ring I/F 1 (2147) 
transfers the generated data packet to the image 
processing unit 1 (2149) through the image ring 2008 
(step S1607) . 

The image ring I/F 3 (2101) of the image 
processing unit 1 (2149) inspects the input data 
packet. Here, since the chip ID is "1", the data 
packets are sequentially transferred to the image 
output I/F 2113 through the image ring I/F 3 (2101) and 
the tile bus 2107 (step S1608). 

The image output I/F 2113 extracts the image 
portion from the received data packet and stores the 



image data in the image memory 2123 (step S1609) . 

When the image data of the necessary pixels is 
stored in the image memory 2123, the image output I/F 
2113 sequentially reads the image data from the image 
memory 2123 and outputs them to the printer 2095 (step 
S1610) . 

Thus, the user can obtain image prints being the 
copying results. When the image output of the 
necessary number of pixels ends, like the case of the 
scanning operation, an end interrupt is transferred to 
the CPU 2001 by the interrupt packet (step S1611). 

As above, in the present embodiment, the 
connection is established by the image ring 2008 
between the system control unit and the image 
processing unit 1, between the image processing unit 1 
and the image processing unit 2, between the linage 
processing unit 2 and the image processing unit 3, and 
between the image processing unit 3 and the system 
control unit , and thus the command packet , the data 
packet and the like are transferred unidirectionally . 

Then, in the image processing unit 2, the image 
data input by the scanner is transferred to the image 
processing unit 3 on the basis of the setting 
information generated by the command packet . In the 
image processing unit 3, the image data received from 
the image processing unit 2 is subjected to the 
resolution conversion process on the basis of the 



setting information generated by the command packet, 
and the resolution-converted image data is transferred 
to the system control unit. Then, in the system 
control unit, the magnification-change scanning 
operation is performed to store the image data received 
from the image processing unit 3 in the RAM. 

Besides, in the system control unit, after the 
image data of one page was stored in the RAM, the image 
data in the RAM is transferred to the image processing 
unit 1. Thus, the image processing unit 1 performs the 
printing operation to output the image data received 
from the system control unit to the printer on the 
basis of the setting information by the command packet. 
The magnification- change copying process is achieved by 
the combination of the above magnification- change 
scanning operation and the printing operation. 

By performing such the data transfer process with 
use of the image ring functioning as the unidirectional 
bus, like the first embodiment, the magnificat ion - 
change copying process can be performed without a 
decrease in the processing speed due to the 
competitions for the image processing unit, the bus and 
the like . 

Besides, the system control unit and each image 
processing unit are composed respectively on the 
separated (different) semiconductor substrates, and 
further the image processing unit 3 for the image 
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conversion process is independently provided. Thus, 
even if only the image conversion function is changed 
and/or added, it is possible to easily change the 
structure of the controller. 
5 For example , if the resolution conversion unit of 

the image processing unit 3 is changed to an image 
rotation unit, an image composition unit or the like, 
jO the structure can be easily changed. Besides, if a 

O further printer is additionally connected, it only has 

03 10 to connect the image processing unit of the same 

n structure as that of the image processing unit 1 

M, between the image processing units 1 and 2, whereby it 

m is possible to provide at low cost the image processing 

pj unit according to the specification of the printer. 

15 (Third Embodiment) 

Fig. 17 which is composed of Figs. 17A and 17B 
shows a controller unit 2000 according to the present 
embodiment. In the controller unit 2000 of the present 
embodiment, an image processing unit is provided only 
20 as an image processing unit 1 (2149). Thus, an image 

ring I/F 4 (2101) of the image processing unit 1 (2149) 
is connected to an image ring I/F 2 (2148) of a system 
control unit 2150. Further, both a printer 2095 and a 
scanner 2070 are connected to the image processing unit 
25 1 (2149). 

Besides, in the image processing unit 1 (2149), a 
tile decompression (expansion) unit 2103 and a tile 
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compression unit 2106 are additionally provided. That 
is, an image ring 2008 is connected to a command 
processing unit 2104, a status processing unit 2105, 
the tile decompression unit 2103 and the tile 
5 compression unit 2106 through an image ring I/F 3 
(2101) in the image processing unit 2149. 

The tile decompression unit 2103 is connected to a 
tile bus 2107 as well as the image ring I/F 3 (2101). 
This tile decompression unit 2103 is the bus bridge to 

10 decompress compressed image data input from the image 
ring and then transfer the decompressed image data to 
the tile bus 2107. The present embodiment shows an 
example that JPEG (Joint Photographic Experts Group) 
data is adopted as mult lvalue data, and a packbits 

15 system is adopted as a decompression algorithm for 
binary data. 

The tile compression unit 2106 is connected to the 
tile bus 2107 as well as the image ring I/F 4 (2102). 
This tile compression unit 2106 is the bus bridge to 

20 compress image data before compression and then 

transfer the compressed image data to the image ring 
2008. The present embodiment shows an example that 
JPEG data is adopted as multivalue data, and a packbits 
system is adopted as a compression algorithm for binary 

25 data. 

Thus, since the image processing unit 1 (2149) has 
a function to compress and decompress the data packet. 
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a data capacity of a RAM 2002 necessary to store image 
data can be decreased. 

When the compressed data packet is transferred 
from the image processing unit 1 (2149) to the system 
control unit 2150, information representing an image 
data length after the compression is described in the 
header in the tile compression unit 2106, and the image 
ring I/F 4 (2102) transfers the data packet with the 
header including the image data length. 

However, in a case where the data packet is 
transferred after it was compressed, since the image 
data length is not determined if the compression does 
not end, the image ring I/F 4 (2102) has to transfer 
the data packet after the compression. That is, a 
buffer to store and hold the data packet before it is 
transferred is necessary in the tile compression unit 
2106 or the like. 

Generally, it is difficult to predict the data 
capacity after the data was compressed, and there is a 
possibility that the data capacity after the data 
compression becomes larger than the original data 
capacity. If so, since it is necessary to secure the 
capacity of the buffer to have sufficient room, a 
remarkably large capacity might become necessary when 
the maximum capacity of the data packet is large. 

In the present embodiment, the controller unit 
2000 by which a large -capacity buffer to temporarily 
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store and hold the data packet after it was compressed 
becomes unnecessary will be explained. 

First, Fig. 18 shows tile image data in the 
present embodiment. It should be noted that the tile 
5 image data can be used as the tile image data in the 
first and second embodiments. 
iT As shown in Fig. 18, an original (original data) 

=4 1800 of one page input as the raster image data from 

P the scanner 2070 or the like is divided into plural 

CO 10 rectangular areas (i.e., tiles). Each rectangular area 

s has the size of longitudinal 32 pixels and lateral 32 

!M= pixels, and tile image data is generated for each area, 

fry Here, if it is assumed that an A-4 sized original is 

ifi read by the scanner 2070 at resolution of 600dpi x 

15 600dpi and then divided into tile images of 32 x 32 
pixels, then 34320 tile images (image data) are 
generated from the A-4 sized original. 

When the tile images are generated, the tile 
images can be made to have manageable shapes and number 
20 of pixels by performing appropriate setting according 
to conditions of reading resolution and image 
processes . 

The unit of the tile is not limited to 32 x 32 
pixels, for example, 64 x 64 pixels may be used. 
25 Besides, the shape of the tile is not limited to the 

square, for example, a rectangle may be used. When the 
image data is compressed, the data of one page are not 
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collectively compressed, but only the image data are 
compressed for each tile (packet) . 

Fig. 19 is a block diagram showing the block 
concerning the process according to the present 
5 invention, extracted from the system shown in Fig. 17. 
The flow of the image data in the present embodiment 
will be explained with reference to Fig. 19. 

If the non-compressed data packet is input from 
the tile bus 2107, the image data of the packet is 

10 compressed by the tile compression unit 2106, and the 

compressed data packet is transferred to the image ring 
I/F 4 (2102). The chip ID 3005 of the packet is set to 
"0" by the image ring I/F 4 (2102), and the data packet 
is then output to the image ring 2008. 

15 The chip ID 3005 of the data packet input from the 

image ring 2008 is inspected by the image ring I/F 2 
(2148). Here, since the chip ID is "0", the data 
packet is stored in the RAM 2002 by the image ring I/F 
2 (2148) through an SBB (system bus bridge) 2007 and a 

20 RAM controller 2124. 

When the data packet stored in the RAM 2002 is 
output, the packet is read from the RAM 2002 by an 
image ring I/F 1 (2147) through the SBB 2007. The chip 
ID 3005 of the read data packet is set to "1" by the 

25 image ring I/F 1 (2147), and then the data packet is 
output to the image ring 2008 . 

The chip ID 3005 of the data packet input from the 
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image ring 2008 is inspected by the image ring I/F 3 
(2101). Here, since the chip ID is "1", the data 
packet is transferred to the tile decompression unit 
2103 by the image ring I/F 2 (2148). The image data of 
5 the compressed data packet is decompressed by the tile 
decompression unit 2103, and the decompressed data 
packet is transferred to the tile bus 2107. 

U 

tf In the process explained above, the tile image 

O data of the data packet is compressed by the tile 

00 10 compression unit 2106, and the compressed data packet 

s is transferred to the image ring I/F 2 (2148) by the 

y, image ring I/F 4 (2102) through the image ring 2008. 

"ffk Next , this operation will be explained in detail . 

pil Here, to clarify the explanation of the present 

15 invention, it is assumed that the format of the data 
packet in the present embodiment is that obtained by 
eliminating the image additional information (Z Data + 
padding) 3003 from the data packet of Fig. 4. 

Fig. 20 is a block diagram showing the inside of 
20 the tile compression unit 2106. A packet input I/F 
2201 receives the input data packet and divides the 
received data packet into the header 3001 and the image 
data 3002. Then, the packet input I/F 2201 transfers 
the header 3001 to a packet output I/F 2203 and 
25 transfers the image data 3002 to a compression unit 
2202. 

The input image data 3002 is compressed by the 
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compression unit 2202, and the compressed data are 
sequentially transferred to the packet output I/F 2203. 

The header 3001 from the packet input I/F 2201 and 
the image data 3002 from the compression unit 2202 are 
5 again composited by the packet output I/F 2203, and the 
data packet consisting of the header 30001 and the 
image data 3002 composited is then transferred to the 
image ring I/F 4 (2102). 

Fig. 21 is a diagram showing signal waveforms in 
10 case of transferring the data packet from the image 
ring I/F 4 (2102) to the image ring I/F 2 (2148). 

Symbol packet data [ 31 : 0 ] denotes a signal by which 
the data of the packet is transferred in the image ring 
2008, that is, both the header 3001 and the image data 
15 3002 are transferred by using the signal 
packetdata[ 31 : 0 ] . 

Signals elk, dataen, sop, eod, eop are the signals 
generated by the image ring I/F 4 (2102). 

The signal dataen is asserted at a cycle of 
20 transferring the packet, and the packet is transferred 
at the asserted cycle. 

The signal sop indicates the start of data packet 
transferring. The signal packetdata[ 31 : 0 ] of the cycle 
at which the sop signal is asserted includes the header 
25 3001. 

First, the header 3001 is transferred by the image 
ring I/F 4 (2102). At this time, since the packet 
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length (Packet Byte Length) 3012 and the image data 
length (Image Data Byte Length) 3015 Included in the 
header 3001 are not determined if the compression does 
not end completely, these data may be in a undetermined 
5 state. For example, such the data may be returned as 
"0" length data. It should be noted that the header 
information is later rewritten by a footer. 

Next, the compressed image data 3002 is 
transferred from the tile compression unit 2106 to the 

10 image ring I/F 4 (2102), and the image data 3002 are 
sequentially transmitted as soon as transmission 
preparation ends. In Fig. 21, an example that the one 
image data 3002 is divided into the five data blocks 
and then transmitted is shown. 

15 When the last image data 3002 is transmitted, the 

signal eod is asserted and transmitted, whereby the 
last of the image data 3002 is notified to the image 
ring I/F 2 (2148). Then, the signal eop is asserted by 
the image ring I/F 4 (2102), the header 3001 including 

20 the packet length (Packet Byte Length) 3012 and the 
image data length (Image Data Byte Length) 3015 
determined is transmitted as the footer. 

The data packet received through the image ring 
2008 is stored at the preset address of the RAM 2002 by 

25 the image ring I/F 2 (2148). At this time, the address 
where the header 3001 is stored is stored in an 
internal register or the like. At this moment, the 



undetermined values have been written in the packet 
length (Packet Byte Length) 3012 and the image data 
length (Image Data Byte Length) 3015 of the header 
3001. 

If the footer is received at the end of the data 
packet , the content of the footer is overwritten for 
the address where the header 3001 has been stored. By 
doing so, the packet in which the packet length (Packet 
Byte Length) 3012 and the image data length (Image Data 
Byte Length) 3015 according to the packet format shown 
in Fig. 4 have been determined is generated on the RAM 
2002. 

Next, a case where the data packet is stored in 
the RAM 2002 without compressing the image data 3002 is 
considered. 

The tile compression unit 2106 has two kinds of 
modes (i.e., a compression mode and a non-compression 
mode), and one of the two modes is previously set by 
the CPU 2001 or the like. 

If the compression mode is set, as described 
above, the information representing the footer 
transmission is transferred from the image ring I/F 4 
(2102) to the system control unit 2150 being the 
reception side. After the data packet was transmitted, 
the footer including the information to update the 
header information transferred to the system control 
unit 2150 is transferred. 
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If the compression is not performed, the data 
packet received by the packet input I/F 2201 is not 
transferred to the compression unit 2202 but is 
directly transferred to the packet output I/F 2203. 
Then, the data packet is transferred from the packet 
output I/F 2203 to the image ring I/F 4 (2102). 

The header 3001 and the image data 3002 of the 
data packet are transferred to the image ring I/F 2 
(2148) by the Image ring I/F 4 (2102) through the image 
ring 2008. At this time, since the compression is not 
performed, the packet length (Packet Byte Length) 3012 
and the image data length (Image Data Byte Length) 3015 
do not change as the former. 

The packet length (Packet Byte Length) 3012 and 
the image data length (Image Data Byte Length) 3015 of 
the header 3001 have been determined at that time and 
thus can be transferred to the image ring I/F 2 (2148). 

Fig. 22 is a diagram showing signal waveforms when 
the data packet is transferred from the image ring I/F 
4 (2102) to the image ring I/F 2 (2148) in this case. 
It should be noted that, until the last image data 3002 
is transferred, the transferring of the header 3001 and 
the transferring of the image data 3002 are the same as 
those in the case where the compression is performed. 

If the compression is not performed, when the last 
image data 3002 is transferred, both the signals sod 
and sop are asserted, and a footer is not transmitted. 



Since both the signals sod and sop are asserted, the 
image ring I/F 2 (2148) knows that the footer is not 
transmitted, whereby the header 3001 is not updated. 
Even in such a case, the data packet according to the 
packet format shown in Fig. 4 is resultingly generated 
on the RAM 2002. 

In addition to the lengths, there are other 
several parameters which are not determined if the 
compression does not end. For example, a DC component 
representing the average value of the image data 3002 
is convenient, if it is used when thumbnails are 
created. Further, if there are plural image data, 
offsets or the like are included in such the 
parameters. In any case, even if these parameters are 
included in the packet header, they can be managed in 
the same manner as in the present invention. In case 
of the present embodiment, in the packet format of Fig. 
4, the data packet may be transmitted by setting the 
parameter of the DC component to the thumbnail data 
(thumbnail Data) 3018 and setting the information of 
the offset to the image data offset (Image Data Offset) 
3013 . 

As explained above, in the present embodiment, the 
image ring I/F 4 transmits the data packet to the image 
ring I/F 2 and then transmits the footer including the 
same information as that of the header of the data 
packet transmitted, and the image ring I/F 2 updates 



the information of the header on the basis of the 
received footer. 

Therefore, even if the information not yet 
determined until the compression of the packet image 
data ends exists in the information included in the 
header, it is possible to first send the header and 
then sequentially send the packet image data. Thus, it 
is unnecessary to wait for the header transmission 
until the compression of the packet image data ends, 
whereby the large-capacity buffer to temporarily store 
the packet image data after the compression was 
performed can be made unnecessary. 

Further, it is unnecessary to wait for the header 
transmission until encoding of the data packet ends, 
and the compression process in the tile compression 
unit and the storage control to the RAM by the image 
ring I/F 2 can be performed in parallel, whereby it is 
possible to achieve efficiency improvement and speed-up 
of processes in the entire controller. 
(Other Embodiments) 

In the above embodiments , the case where the 
present invention is applied to the digital 
multifunctional machine was explained. However, the 
apparatus to which the present invention is applicable 
is not limited to the digital multifunctional machine. 
For example, the controller unit 2000 may be structured 
as an external controller of the digital 
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multifunctional machine. 

The controller unit having the two image 
processing units was explained in the first embodiment, 
the controller unit having the three image processing 
5 units was explained in the second embodiment, and the 

controller unit having the single image processing unit 
was explained in the third embodiment. However, the 
number of the image processing units is not limited, 
whereby it is needless to say that the present 

10 invention is applicable to a case where three or more 
image processing units are provided. 

Further, although the present invention was 
explained with use of the copying process by way of 
example in the first and second embodiments, the 

15 process to which the present invention is applicable is 
not limited to the copying process. For example, the 
present invention is applicable to other image input 
processes such as electronic filing to store image data 
read by a scanner in an external memory, and the like, 

20 and to other image output processes such as facsimile 
outputting to printer- output facsimile data input 
through the public line, and the like. At this time, 
an image input process can be achieved similarly by the 
process shown in Fig. 8 or Figs. 14 and 15, and an 

25 image output process can be also achieved similarly by 
the process shown in Fig. 9 or 16. 

In the third embodiment, the footer transmission 



according to the present invention was described with 
respect to the controller unit shown in Fig. 17. 
However, the present invention is not limited to this. 
For example, it is possible to respectively provide a 
digital multifunctional machine on the transmission 
side having the function of the image processing unit 1 
and a digital multifunctional machine on the reception 
side having the function of the system control unit, 
and transfer data packets between these machines 
through a network or the like. 

As above, although the present invention was 
explained on the basis of the preferred embodiments, 
the present invention is not limited to these 
embodiments . That is , various changes and 
modifications for the present invention are possible 
within the spirit and scope shown in the appended 
claims . 



